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Uvelikood^in Jeopardy 



* TTong ago history vyastmade in the deserts. The earliest civilizations 
^ I and two of the world's major religions were born there. Now the 
vfl deserts .themselves are making news. In *the 1970s, world atten- 
Aflflf tion.is being' drawn to arid laxids— to some because of* the 
exceptional riches beneath their sands, and to some because ecological 
deterioration has culminated in human disaster. 

''' ^ - ' ' 

AlthpjSt'gh more than a third of the earth's land is arid or semi-arid, 
, less man fialf this area is so naturally dry and barren th^t ii^cannot 
support huiriSn life. Year^ after year, however, additional lana is con- 
verted to w£lste by hurftans, who^^re in many cases forcedjo compro- 
mise their fixtures by citcumstancJes beyond thefr control. AS a result 
\^o{ the unsound use of Jand, deserts are creeping outward in Africa, 
Asia, Australia^ and the Americas, VVorse* the productive capacity of 
v§st dry regions in both rich and poor countries is falling. 

> * • / . * ^ , • * .i -^ ' . ' ^ 

^ About 6*30 million people— 14 percent of the wd^rld's population- 
live OR arid or semi-aria lands. Some 78 million of these pe6ple, ac- 
c^:^rding to United Nations" estinlates, live on lands already almost use- 
less because of such ftctors as erosion, dune, formation, yeg^etajion 
change, and salt , encrusLtatjon/ Those whose livelihoods are not 
grounded in agriculture may be able to avoid personal disaster amid 
ecoipgical decline^ but peVhaps 50 million of these jiearly 80 rtiillion 
peopXe ^ace th6 gradual loss of the^ livelihoods as their fields and 
pastures turn into, wastelands.^ THey do daily battle vyith unSgrnutri- 
tion,' disease, ind, when the rains fail, sometii^ies eveft stawltiqn. Tn 
growing numbers these ^dispossessed ^re flocking to overcroy^ded 
. cities to coinpete with the rest q{ the landless for food and jobs. . 



ihors wish to thank Dr. HaroId^E. Drtgnc for reviewing the manuscript. 
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cduntries like Chad a^dtlo^^^^^ ;X1LT^^^^^^ 

hunjans haunted teleyigi^n screens arouijd the.wtfijd While a belatef ' 
• • ^'^'nt 'f^^ eventually eliminated most ove^t' itarvS ' 

. m -the .afflicted areasr hundreds of 'thousands of refugU 
- proud nomads n-ev/er before so humbledypoufed into relief Smbs aS 
!hotsanS""\'''"- """^ were'di^LTerfipl ^I^S^^ 

A term-unf^jniliar to most,'®"the Sahel/' soo'n b,ecame coirt'mon ftturhaf 

• ^ * •wSJd*^r 'W''a^A^'°«H"f^'.' derivW?r?S Arab 

Sara th. fprni "^^u" "'^u" [Re .narrow band, Bordering the' 

^hara the, term Sahel- has oftert been used to refer to the^si^c 
-West African countries, that faced drou^t from 1968 Sough^9l3 
. . Mauritama Senefeal. MaU, .Upper Volta Niger, and<:Ka?°n fatf-the " 
. drought affected not .just the Saheli^n zone, J,ut also ihe broader v 
moister Sudan.an zone -to its south, whicH includes rnSt of these six " 

• > African countries and parts of many.others.. Even as S^wlf Africl^ ^ 
, tragedy was unfolding, droughts and iamines struck cSlCtffis to ' 

^L^'dfd^l^ Of niiliions, of Africans'. 

IT.Un ( ■ ' "a' ^t'oa that something more thai^'a hiatus in fhe 

. ifrSs d se? LnT""\f°^.-"'"^^^*"l^ occurrinrftistorians o • 
k r '*3"#X discovered thai thfe ecological caramitv 

' ?^^^*t" %€esert are nothing n^; drought%»and rrop failurei^" 
^.have ahvays pjagued arid„14nds; as, Joseph recogLed tS^^J^E^f(.-, 




* when he advised the Pharaoh to set aside grain reserves. But both the 
scale of suffering when the'^rains fail .and the scale of destructive 
human pressures on' delicate arid-zone ecosystems are reaching un- 
precedented" proportions in the Sahel arid in many other desert re- 
gions. As the number of pS^ple who rely'on the pastures, and crop- 
lands of the^rid zones climbs^.OTce-sustainable social patterns and 
production techniques begin to undermine the biological systems 
on whifch life depends. ' " 

Traditional mean§ of coping' with drought and' of living peacefully 
with the envtjonment have oeen rendered inadequate by the modern 
political and Social Mjrder, but "development" has not offered deserts 
'dwellers alternative ways to live on the land. Social systems and eco- 
systems are thus on a collision course, andnhe question is not wiieth- 
ef spcial and* economic patterns in many arid, zones will /change, but 
hbw. Either humai;i5 -will initiate the economic and political reforms 
and the technological and demogra*pKic- chdn^es ^efeded to enhance 
and protect the land's productivity, or eventfcsufe to be labeled 
"natural' catastrophes'-' when, they occur— wilh impbs^e social changes 
as i^iroductiQaf^jls to^ari ever smaller fraction of its pdtential^ , 

' < ' ^ ^ 

Desertification: A Global Problem * 

Ipng used, by some French analysts to describe the desert encroach- 
ment and land deterioration they saw in Africa, the term "desertifica- 
tiornv'^ has only recently entered the common parlance of the interna? 
tional development comntunfty.- On^e little-known^utside scientific 
circles, the problems encompassed by thife concept are, jn late. 1977, 
the 'Subject of 'a United Nations Conference on Desertification to 
yvhich gove^rtmerits from all ovf r the' world are sending representa- 
tives. * . , , ' . . * ' • 

While "desertification" has become something of a catch-all .wprd, 
all the problems usually coV^r^d by this term involve ecological 
changes thaj sap land of its ability to sustain agriculture and human 
habitation. .To many, desertifica^tion evokes an image of desert sands 
^^^'essly engulfing green fields ^and pastures. While desert, en- 



croacHment of such a dramatic sort is,« genuine* threat in some areas, 
in rnosl cases one might more ^-accurately think in terms of the desert 
being pw/W outward by human actions. , Where desert edges are 
Proving outward; moreover, the. process seldom ihvolves the steady 
influx of.a^tide^of sands along a uniform front, rather, climatic fluc- 
tuations '>nd jand-use patterns interact. to extend desert-l?ke condi- 
tions irregularly ove^sceptible land. Spots of extreme degradation 
are ^specially- apt to gfSw, for example, , around water holes when the 
nearby pastures are heavily grazed and trampled and around towns 
when people denude adjacer^t lands In their search for firewood.f 

Dangerous as desert^encroacbnjent may be, a far weightier threat^ to 
human welfare is the degradation of patches of rangeTand and crop- 
land ijiroughout the world^s arid^^nd sen^irarid zones. (Seejnap, pages 

•22-23) Sucl) deterioration o'ccurs whereVeir land is '^bused regardless 
of the prpximity of true, climatically-created deserts, Where land abuse 
is severe and prolonged,? and ^specially where extended, drought in- 
tensifies its effects, grasslands anci fields can be re'duced to stony/ 

^erod^d wastelands^.— or even to heaps of ^rifting sand. More common- 
ly: the (Quality of rangeland ^vegetation declines as the mor^ palatable 
and productive plant's, are nudged put by less desirabl^species. On 
croplands, yields may gradually fall as soil nutrients afe dissipated and^ 
the topsoiUs eroded bV wind and water. 

Where and at what pa:e is desertification unfolding? bocumentation 
is poor even on^curreht soil conditipjos. in itiany affected areas, let 
alone on changes in conditions over time. Stifh^if scientists have not 
been able to draw precise conclusions, they have used a,vailable facts 
to make valuable estimates of the extent of desertification in various 
regions. A particularly *boid effort has been made by an eminent 
Egyptian ecologist, Mohan)med Kassas. Detaihed sury^s of climatic 
data, he observes in a report to' the United Ivlations Environment Pro- 
gram (UNEP), indicate that 36.3 percent j^(f the earfh's surface is ex- 
tremely arid, a^id, or semi-arid— categories he coml^nes^under the gen- 
eral "hleadine of "deserts." Yet a world survey oManfl conditions, based - 
on soil and vegetation data, indicates that 4r percent of th|? earth's 
surface falls within these categories. The difference of 6.7 percent, 
Kassas suggests; ''is accounted fox by the^estimated extent of man- 



"Where land abuse is severe arid 
* prdlonged, grasslands and fields ca^i 
4^ be reduced ta stony, eroded 

wasfelands." 
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mad€ deserts A collective area lareer than Brazil with rainfall above 
the level received in lands classified a^ semi-arid has been* degc^S^d 
to near-desert through deforestation, overgrazing, burning, and in- 
judicious farming practices. And*, it should i»e stressed, this estimate 
does not take into' account the far greater degradation vnthin the 
zones that are arid or semi-arid in the climatic sense. 

Though Jt is only a rough approximation,, IfSssas' estimate • does 
suggest >h« problem's scale. Regional "estimates of the Spread of 
deserts apd of the degradation of semi-arid- lands support tj>e belief 
that desertification, already a major world problem, is growing ih 
magnitude'. U is a malignancy undermining the food-producing capac- 
ity or the world's drylands. 

Th^' southward encroachment , of the Sahara D^ert is legend, .but it 
is also fact. If .the' wilder visibns of some nineteenth- and early twen- 
tieth-century commentators who, believed the desert to be engulfing 
lands at a terrifying rate h^ve proven overdrawn, that the desert's 
edge is gradually- shifting southward there is little doubt. According to 
researchers for the U.S. Agency for International Development, an 
estimated 650,000 square, kilometers of land, once suitable for agri- 
culture or intensive grazing has been forfeited to the Sahara over th? 
past fifty y^rs alpng its southern fringe.-* 

The spread o£ the Sahara has probably been measured mS^X precisely 
,in Sudan. There, as elsewhere; vegetational zones are shifting south- 
ward as a result. of overgrazing, woodcutting, and 'accelerated soil 
erosion. As , a number of analysts have described the process, desert 
creep's into steppe, and while stepj^e loses ground to. the desert it 
creeps into the neighboring savanna which, in turn, creeps into the 
forest.* • * ^ • • . . , 

Wh^n an aerial survey of Sudan's desert margins v^as completed in 
1975, the photographs were compared with map! that had been pre- 
pared in Examining the line at which scrub vegetation tapers 
off into barren desert, H. F. Lamprey* concluded that "the desert 
boundary has shifted* s^ou^h by an Average of about 90-100 kilometers 
;« "a|t^l7 years;< Observations of treb and scrub- cover in Sudan 



suggest a similar pace of degradation.. Dense concentrations of the 
Acacia tree, ubiquitous in it\any arid zones aiid useful for firewood, 
forage, an4 (in the 'case of 'Certain species) gum-arabic production, 
were common arourtd the Sudanian Capital of Khart5um as recently 
as 1955, by 1972,*the nearest dense Acacia stands, stobd ninety kilo- 
meters south of the city.^ 

An examination of agricultural trends tn the central Sudanian prov- 
ince of Kordofan ^ggests some of the forces underlying this costly 
biological march. Livestock numbers in the province have muUiplied 
nearly sixfold since 1957-, putUng unbearable pressures on grasses 
and shrubbery. As the human population , grows without a simul- 
taneous -transformation of agricultural technologies, the traditional 
♦crppping cycle—sound and ^sustainable wheri followed properly— |s' 
breaking down, resulting in both crop-yield reductipns an4 the out- 
right l6ss*of arable Lands. * ' \ ' * ' 

In* the past, patches, of Jand covered with Acacia scrub ^ were burned 
clear and jhen planted with millej, sorghun), maize, sesame, and other 
crops for from four to ten years. Th^ depleted land was then left idle 
until the Acucia scrub reinvaded, it, after eight years or so,- the trees 
could be tapped for gumTarabiC, a valuable ca^h cro£), for six to ten 
years. FinaHy, as th^ trees began to die, they were burneci, and the^ 
cycle began anevM. Jon Tinker describes the recent evolution bf this < 
system: ' " • ' . ' , 

^ ^ , This ecologically balanced .cycle of gum^lfairdens,: fire, 
grain crops, and fallow is. now breaking down, the 
, 1968-7^3 arought l\^rvfng in many areas given it the coup 
de^ grace. Under pressure of a growing population, the 
cultivation period is extended by several years anH*the * 
soil becomes too impoverished to, recover. Ov^efgrazing 
fn the fallow period prevents the establishment of seed- • 
lings. Gum trees are lopped for firewood. More and 
more widely, Acacia seriegal no longer returns after the 
' ^fallow, but is replaced by non-gum-p¥bdu.cing scrub. ... 
And without the gum to harvest for cash, the farmers 
must repeatedly replant their subsistence crops until the ■ . 
landl^ecomes useless sand.i' ^ 
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* . Sudan, it is frequently observed/ has the the65etiGal potential to be- 

come the. breadbasket of the Arab world, given the presence of' still 
unused lands and unexpJoited'tights to Nile River waters. But if the -|-| 
deterioration of Sudan's natural resources is pot soon halted, atjea&t' 

* • some of this potential will'dry u^. - \ ' 

^ While land degradation on the southerp side of the Sahara has made 
news in th'e seventies^ land' a|png' the northern rnargins has. met with * » 
hiuch the same, albeit uii^puhlkizfid. fa^e. The' popXilation of arid 
North Africa has multiplied sl^^ld since. 1900^ anci the destructjon 
of vegetation in Morocco, Algeria, Tunisia, and 'Libya has accelerated 
apac^partfcularly ^sipce •about 1930, "when the regjon'^ population 
^ * began to grow rapidly. Overgrazing, the extension of grain farititng 

onta lands that 'cannot, sustain it, and^Prrewood gatherirfjg have aU t ♦ 
overtaxed the agricultural environnipm. The result, 'calculates range 
specialist. H. Le Hpu^rou, is the lo^? of more than a hundred thou-^ . .. 
, sand hectares of range arid cropland to desert each year.** > 

As the Atlas Mountains to the north erode and. as the desert to the 
^ south spreads, food production has stagnated in many arenas of Nortji 
Africa. This one-time granary of* the Roman Emoire is n6w a majo|- 

* food'Jfeporting region. The true'ex.t^nt of the rural deterioration that 
prevails in much of North Africa is masjce'd by soaring proceeds from 
petroleum and phosphate exports and by the remitted earnings of the 

• millions whp have migrated to Europe for.vvorkt * - ^ 

< Desertification is by nO 'tfieans limited to *the Saharan*friiYges. It is a, 
^ tnajor problem in parts of -southern Africa, ^particularly- in Botswana. 
^ Vast semi-arid grasslands .in Kenya, Tanzania, Ethiopia, an.d else- 
where Kave,beeri seriously damaged b]J; overgrazing. .But its hold is 

* particularly long-lived and a.dvance4 in the Middle East*.and.^West- . ^ 
ern Asia. The. site qf many early human , civilizations and tKe sc^ne 

„ throughout history of military invasipns frofh all sides, ihe arid land-** 
scape of this iregion has suffered many niillenia of overgrazing, de-* 
fores tation, "^nd imprudent cropping. Expanses have beeA irreversibly 

* transformed by^um^ns* into desert, and some'^areas support fei^er T 
people, today than they did thousands of yjear^.ago. Although many , 
goMernments in the region i^aye^'trled io .thwartv^eseftification, land^ 

Q ge*<foritihues.today^,<^-^ * ; - Vf - ' ^ ' 



•The rangelahds of nvthern f^aq, forag^ specialists figure, can safelv 

7*°"* deJradatiori-aMar cry from the 
12' ?o, thai /re currently eating away this resource tase Like- 

f ,wis?, Syria's ranges. currerttly feed triple tfie, number of grSng an- 
mals they can safely support. In th? initial stage of suth fegradftion 
nf^ior plamt SpeCes rep ace more usefuk varieties. Then. sLep pas-' 

m th? wor<^s'of IbraFiim Nahal, "in th'e advanced stage of deteriora'' 
. Uon the plant coV^'disappears a* is^apparent ir\ many^of th^ steppe 

^ ■ ZVZP"a'1°'^'''^^H '"'^ ^"■'^'^ EmiraTes, etc., ^terl 
. the Yangebnds have lurked mto s^mi-deserts covered with a'layer of ' 
gfavel or into semi-sand deserts."'.* , ; - ' c. .ayer o,^ 

' ■ " ' " . . ' - ' -, 

" Ra«i'fed farmlands in Wft of the Middle East also show^gns of 
: •> dechne.<:uitiyation has 'been pushed -cnto land^S e°- * 

tremely low and urrpredictable rainfall; as a result, soil erosion h'as 
accelera ed and herders have b^^h, fobbed pf Sorely n^ed grazing 
areas. In he Middlejast, as ih North Africa, the inlroducfon of ' 

-• Hon hr- P'°^K^V°.'?^'i'"«;<'°o?ted the paceof 

ton by incr^^sinjg the land's s.iasceptJbility to erosion. O^e major re--* 
-fo M L 'T'P'-ope'- .cultivation iq tbe Middle East has been, according., 
o Nahal; a dastmct reduction in the.pe*-hectare cereal yield in the 

^ rain-fed agricultural zone." Nation^ net production ' increases result- 
hlL J?oT ^'^P^'^ions m the irrigated area and in the total crdpped area- 
have helped to hide this decline ih productivity ' • 

• . tZT- ^!.T '"*^"^*\«'y. regions «tike* thV Nile and Kndus Vrfl-. ' 

' 4/; north^stern India is +he wolld's most densely populated arid 
2one-a distinction t^t may turn.out t6 be' a^ epit^h- On average 
S 61 people now occupy eaeh sqwa?e kilometer of Indies ' 

, .aiid lands; which include Ue.sancfy wastes .o^- the Thar beser't o 
western- Rajasthan; a larger/ inhabited but 4esolkte area surrSnd 

l*;! f^^l^' Desert;'id otheTdry 

areas fa.'thg'r- south and ea^t. This d'ensity is,but a s^aU fractioh oi 
that supported ih n^jb/ i^rig^fed valleys,, but rT is, as scierttists-ai 
India s Central And Zbne ReseSrch Institute recently observed "quite . 
•nigh in view of limited resources "V </ ■, ^- - - ' 

er|c. - . - ' .12 ■ > ' '\- ' 



The practical consequence of this pressi/re has been the extension cJf 
' cropping to sub-margmal lands, which •has helped make; northwest 
India "perhaps the world's dustiest area. Meanwhile, as the^^mqunt 
of land available fbr. grazing shri^ik^rtfie number of* grazing animals 
swells— a sure-fire formula for overgrazing, wind erosion; and'deserti- 
^fication. The area available exclusively for grazing iij westefn Ra- 
jafftlfan dropped from 13 million to 11 million hectares between 1951 
and^ 1961, while the population of goats, sheep, and cattle jumped 
from 9 A million \o 14.4;Wllion. The .livestock population has' since 
continued to grow' vyhile the^, cropped area in wester© Rajasthan ex- 
panded further during the sfxties from 26 jjercent! to 38 percent 'of 
, the total area. The net effect has" been to squeeze the grazing ai^ea even 
jmore.i* . v ' . - ' 

Recent investigatfons by Indian scientists throw into question the 
widely held belief th^t the Thar Desert i^ rapidly marching toward. 
New Delhi. Far from' justifying, compllcency, However, tlie^e sjudies' 
reV^al the worsening plight of the millions whb iive in India's drier, 
regions. In and around^he desert portions of sRajasthan, yields of 
most^major crops declined ^betweea 195^ and 1970. And in tlfe Luni 1 
Block, a typical' ^dn^, "most pastures haye been^jre^uced to between 
10 and 15 percent of their original productivity. The present forage 
deficiency of more than 50 percen^ is made go6d\at the expense- of 
, the standing vegetation, and hence at the cost of future production.** 
In 1958,' about one-foiirth of Luhi Block was covered with a she^t 
of sand— some of it building into dunes! By 1976, 33 percent of the 
zone was 6overed,»2 

Subjected to decades of accelerated, deforestation, farming without, 
adeguate renewing^ qf the soil, and MergrazIrS, muchfof .westtand^ 
central India now r^emble^ a. lunar^ llndscapefBecause of their low, 
productivity, India's ^rid.*z6nes, which? comprise a fifth of the coun- 
try's total area, chronically drain the central' government's meager 
.emergency relief rund$ and food stoclcs, I / « 

No American countries ^re entirely arid. and Jemi-arid. Still, decertifi- 
cation is taking place in many of the Western Hemisphere's dr^r^ 
Wj^^^ <he Argehtiniai) states of^X4 Riofa, San Luis, and La 
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^amps^, des€rt-Iike environments are:4>eii^g qeated. Large areas of 

* Mexico.'and the southwestern United States Jiave been degraded by 
overgrazing and woodcutting in the fefw hundred years since ihe 
^Spanish invasion. The semi-arid tip Brazil s Noftheast is t>eing 
desertilFied and, accordinjg to BraziliaS^ologist J. Vasconcelos Scr- 
brinho, desert- like zon^ are expanding in more humid interior por- 

. tions of the Northeast as a result of the massive destruction of forests^ 
. by ranching corporatiefns and land-huhgry farmers." , ' ' 

^ In Chile's a^ Coquimbo Region— which divides the li/eless Atacama 
Desert to the north and th^e protluctive irrigated Valleys o^Ventral 
Chile— cactuses have replaced shrubs* on jome.overgrazW lands^ ah<^ 
on others IfStive pererirual plants have given way' to less productive 
V anneals and foreign species. As thesft pastures decline in* quality, 
shee^ replace cattle and then goats replace sheep. At the same time, 
the cultivation of hillsides has' fed to niassive so^I erosion and, on the 
. ^eber slopes, to a totaF loss of topsdiL- As .the authors of a report 
\to. tne U.N. Conference on Desertification observe, the region*s in- 
"^equitable lar\d- tenure pattern promotes ecologicallv unsound land 
"u^ .The large and sparsely populated estates of the weal^y have . 
room for proper grazing rotations, while the inadequate communal"^ 
and personal noldings of the poor rxjajority are overcrowded and in- 
^ . creasirtgly degraded. Consequently, a high share qf the region's 
adults are forced to migrate in search "bf income, and ai least a quarter 
t of the small children "of Coquimbo are undernourished." 

i' ^ 

Desertification by no means ^*onfined to less developed countries. 
Ill-managed fangelands in Australia have lost productive plant Spe- 
cies" arid topsoil. The dissolution of the American Great Pfeins, into 
the Dust Bowl of the 1930s showed all too graphically the^perils of 
pfowing up lands best left in grafts— just as the subseauenl recovery 
^ and prosperity of much of that same area showed the benefits of 
better land husbandry: o ^ ^ 

* Recent an4lyses of (he conditions of many U.S. graziqg lands leave 
Bttle room for satisfaction, however. Reporting in 1975 on the J63 

. nullion acres of range it m^ages, the Bureau pf Land.Managemerft 
Q HLM) found half the area'^b be in only "fair" condition— meaning 
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"The region's inequitable Iand*-lenure 
pattern promotes ecologically unsoun$i 

land use," 



that'the more valuable foraee species had been depleted and replaced 
by less palatable plants or by bare groujid. Another 28 percent* was 
in "poor" cor\diCion, 'stripped of much of its topsoil and vegetative 
cover, it prodiKed dhly a fraction of ib forage potential. percent 
of all BLM-cpntrolied land was 4eemedm ' bad * condition, vwtti most* 
of its tapsoil gone, it. ceuld support only a sporadic array of low- 
value plants. The 5a million ^acres of land m poor ^ or bad ' condi- 
tiort: an area equil to' that of^lhe state oT 'Utah/ was damaged primar- 
ily by over^^zing-'^ - , ' " ^ ' , 

One of thfe most dramatic and, in human terms, costliest examples of 
desertification in the United States iS that of th^ huge 'Navajo Indian J 
Reserva^'on in northern Arizona and New Mexico. Encouraged by 
the US government to become sheep farmers after thdn mneteenth- 
centuty subjugatioR, ^e Nava^s proved to be adept sjiepherds. But, 
as the flocks multiplied ip .the absence of proper range-managemtot 
techmcjues. the land— and'^ldmately the people living off it— paid an 
enptnjous price. Locations described by mid-mneteenth century trav- 
elers as^4ush meaddws are 'today vistas "compos^ of scattered sod 
renmants amid shifting sands and deep guileys. Only a sipaD fraction 
,pf the potential eamomic benefit is being harvested rroin these dusty, 
sagebrush-dotted lariis that were^nce largely carpeted with grass. 

In on4 zone that range spepalisls recently ^falculated could safely 
support- 16,000 sheep at most, 11,500 Navap people^th 140,000 
sheep were tryjng to, .wrest an existence. Before ^ new'^tock- reduction 
program took ^effect in the mid 1970s, their lot was growing increas- 
ingly difficult, fn essence, individual famili^ have b^^en caught in an 
economic bind in whiqiv short-term self-interest dictates behavior that 
undermines th^ tribal patrimony. Yet, if herd reduction5,..tarefifl graz- 
ing management, and reseeding'can restore ^this zone to peak condi^ 
dons, its carrying capacity vyill eventually nse. above ifie current level 
by a factor of .ten.'* - ' ' ^ . 

While deserHfication cl^rJy plagues rich as weU as poor countnes, 
the same processes of deterioration ;^ah» have^'quite afferent effects 
oiv human life in different social contexts. Wealthier countries with 
-^g — sified economies and •public welfare^programs can generally ao- 
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sorb localized declines in productivity without human catastrophe 
In the United States, for example, msny of those Whose cattle are 
> 16 degrading public rangelands are well-off ranchers or investors, and 
^ even those Americans who can HI afford financial losses fron\deserti- 
■fication'can sometimes rhigrate to better prospects ot, if nothing else, 
collect welfare funds that at the least keep starvation at bay. 

In contrast, tens of niillipns of Africans, Asians, and Latin Americans 
. have npwhere 'to turn for aid as the basis of their Hv^lihoo^ erodes. 
Le/t i^ the' wake of the global development process, they face chronic 
destitution and, when the rains fail^ possible famine. . ^ ^ 

* . • ; 

. DrougBts Are kievitable . , . * ; 

• Water give^ life to the desert/an(i a long-term shift^ia rainfall paW 
t«rns can by^ itself iransfoi^m the ecologipl character of a region. 
When sle?erts appear to be spfe§ding, qufedoning whether climatic 
j,'change might be the real culprit is only aatufaL Unfortunately, our 
understanding of climatic chajige and our knpwledge of histoncal 
weather trends in .mosfdesert felons are too specula^v^ to permit 
unequivocal conclusions about cKinate's cpntributiom to ^des^tif i ca- 
tion today. ' * . ^ • ^ . * 

TKeories^n the causes and nature of world climatic chapge are now . , 
- almost^^jphumerous as the scientists who study'the problem serious- ^. 
ly That major climatic change have occurred oVer exceptionally long 
time periods may not be hard to prove. Ftfr example^ no climatologists • i 

^ doubt that the Indus River ci>rtli2ation flourished four thousand years . 
ago XTi a moister climate than Pakistan enjoys today. But determining.'^ ! 
whether a\present-day dr<Jught reflects a Owenty-year dry cycle, a i 

* two-'hundred-year cycle of rainfall patterns, the tegjnnings of a new 
climatic age. or simply a random event is far more dffficulr At any / 
rate; to review current theories and knowledge is to sense the urgent 
need for research efforts or\ climatic trends arid their causes— natural 
•and human: It is also to see without cjqestibn that people and jthdr I 
livestock are^elping tcx downgrade the cSrrying capacity of andJands 

to create new spirts of desert*^ »^ ,^a^^ 
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Pointing to the unusual weather patterns and frequent droughts of 
the lasf d^^de, some analysts hold that^a long-t^rm changejn the 
world's climate is an important cause of desertification. However, 
according to F Kenneth Hate of th^ University of Toro;^to, who has 
reviewed available evidence on climate and desertification for the U.'N. 
Conference on Desertification, there is "no firm' basis for claiming 

■^at the extreme weather events of the 1970s are part of a major cli- 
matic variation" Extensive reviews of available rainfall records f'rom 

, North Africa reveal no evidence that rainfall has tapered of f t)ver the 
last one hundred years >ior have Indian scientists studying the Thar ' 
DeseFt fojund any signs of recently increased aridity or]L'its frijiges. 
Similarly, available evidence indicates that rainfall levels in the Middle/ 
East have remained roughly the same for the la5t 5,000 years. SoiJth 
of the Sahara,, as E G. Davy concluded in a Study of the Sahelian 
drought 'for the World /Meteorological Organization, "no serious 
analvsis of ayalfable data is known to show a falling trend of rainfall 
in the zone'ov^r the periods for which r^o/ds, are available/;/The 
length of the recent* Sahelian drought proves nothing by itself, fpr" 
droughts have lasted as long in the past. Irfdeed, the Sahelian rair\- 
fall in thp period from 1907 to 1915 was probkbly just as ligKt,as,it 
was' during the recent drought, though low rainfall may have afr 
fected a smaller area then. Lengthy droughts \vilL likely visit th§ 
region again wthether a major climatic change is taking place or not.*^ 

On th^other hand, scJme cKmatoiogists believe that we are entermg 
a new age/of greater climatic instability, and, as Reid Bryson points 
out, we will not know for sure that we hav^ entered, a new climatic 
era until we ^re in the midst of it^ Then too, climate is not immutable^, 
and^significan*l changes" have occurreiJ rapidly in the past. Anyw^iy, 
what in historical light appears as a brie/ fluctuation in a long-term 
climatFt trend can be catastrophic for fanners and other people de- 
pendent upon a particular weatner pattern. ' . ' " " 

Some analysts believe that the landscape denudation associated with 
•desertification may have a self-reinforcine clitnatic impact— prolong- 
ing or increasing the likelihood of. droughts and, hence, of further 
devegetatioa By some theories, the increased reflection of solar radfa- 
"■Q-^ fr6m the surface that occun rw hen land is strippe^of trees and 
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. grasses rrtay reduce the rainfal>Svithin a localized region, by others, 
* a rising load of dust above a wind-eroded terrain suppresses potential 
g V rain fall If such localized interactions between ♦ denudation and 

drought do exist, rhowever, they can apparently be overridden by' 
' global climatic patternsi^otherwise, droughts, once under way, might ^ 
, never end A fevM climatologists go one step farther and hypothesize 
that worldwide desertification and deforestation have already altered 
surface reflectivity (or, ^epencfcng on the theory, atmospheric dust ' 
^ levels) enough to affect. the global climate J« , 



. Probably the mast significant effect of devegetation on the local wa- 
ter balarxce ha^Ho do not with climatic change but rather with the 
' lands ability to capture' and use what rain does fall Rain striking 
barren, trampled, or sparsely vegetated g^round is more apt to run off 
the surface than to soak in, not only* are underground water and 
sprfngs thereby left unregenerated, but the rate of soil erosion and the 
incidence of floo4s after heavy rains also rise. Depleted of their organ- 
ic matter and structurally destroyefd, soils can lose the ability to retain 
moisture from one rainy seaVon to the next. Consequently, the nat- 
ural vegetation may then bow to hardier species, while the loss of 
soil moisture and increased erosion sap the productivity of croplands.' 
Thus, even when rainfall remains constant over ti^ne, land atuse can 
transfornft an area's plartt life into that normally associated with a 
drier climate. . . * / 

Whether or not a^ major climatic change is occurring, the experience 
of rhe worl'd's drier zone« makes it clear that droughts' are unavoidy 

^ able in arid environments. Although' W precisely predictable, th<?y 
should nev^r come as a shock. Nor shoulcl droughts b\ perceive/as 
unexpected natural disasters like Jornadoes or earthquJkes./ln^ad, 
they should be anticipated as harsh facts of life. Agriculture and* 
culture in the desert "must* both be shaped to survive the driest years, 
-"ntm to push the land to its limits in years of adequate rainfall.. Any' 
other approach promises death and dislocation every time the rains 

' fail for long. 

* ' ^ 

Not only ^hjjman suffering, but also the destruction of vegetative 
^--^vep, the wftid erosion of cultivated fields, and the formation.of unr ^ 




"Droughts should be anticipated as 
, harsh facts of life." 



usaBR wastelands ^ all peak during droughts. Years or decades of 
steady rainfall encourage, the growth of forage, the mul.tiplication of 
herds, and the extension of cultivation to land^ more safely left in 
grass, they also breed false confidence about the carrying capacity of 
the Jabd. Then, when the rains finally fail, overabundant animals eat 
every available blade of grass on the weather-decimated rangeland 
until finally many starve .to death, especially around wells. Tree- 
.clim^ing goats eat the^last bit of greenery, leaving behind wooden 
^ skeletons for the firewood gatherers. Crops fail to take root in the 
parched ground. The bare, plowed soil yields to the wind, and a dust 
bowl is created. If the rains remain absent long, sand dunes appear 
'where none existed befofre. Nomads, f^rrpers, and their surviving 
herds retreat before denuded lands, setting in process a setf- reinforc- 
ing negative spiral as more and more refugees overcrowd, and over- 
graze more anct more land. 

, The'^ears immediately following a severe drought can nurture bogus 
optimism about the land's capacity. By killing off a share of the herds 
and driving some of the former inhabitants from the region, nature 
has temporarily /restored a shaky equjl^rium. Smaller nerds make 
more manageable demands on grazing lands, and returning rains 

^l^^ing grasses and shrubs back to life wherever the soil has not been 
seriously cjamaged. Refugees trickle back and, unless some new force 
intervenes to break the pattern, the same deadly cycle begins again. 

^ \ I 

Food Prospects in-Desert.Lands - ^ 

Although minerals, tourism, ^nd commerce sustain some inhabitants 
of desert Jands,' most such peoplci^and nearly all those in less-de-. 

, veloped arid countries— make their living fron> agriculture. The vast 
majority either grow their own food or sell, or trade their crqps for 
food and money. Unfortunately, many desert countries have fallen 
far behind the world as a whole and even behind many other poor 

. countries in efforts to boost food output. Judged strictly ^n the basis 
of national per. capita productiori data, which do not reflect the un- 

' eoual distribution of food withih'covintries, desert lands appear to be 
^P^Y^jep troifblei (Add in the unequal distribution pf income and the 



picfiife groWs' grimmer.)* Since desertification both reflects and con- 
tributes to the • poor food- production record of the arid countries, a 

'20 ^^^^^^^ examination of food^production prospects in the desert lands 

* is necessary. ^ 

Worldwide, grain production doubled and world population in- 
creased by nearjy two-thirds between 1950 and 1975. Hence, global 
grain output per person rose by more than a third over the la^t quar- 
ter century. Few of the desert countries, however, shared in this prog- 
ress. In fact, p?er capita grain output fell during this period in many. 
If data from ^ sixteen predominantly arid or semi-arid developing 
• .-countries that la^k widespread irrigation are analyzed, a clear'pattern 
of retrogression emerges. {S^e Table 1.)*^ ' . * 

a 

Table 1: Per Capita Grain i*r<iduction in Sixteen Desert Codntries, 
1950-52 .and 1973-75 



Country 


Per -Capita Cereal 
Production (Kilograms) 


. Change 
(Pertent) 




(1950-52) • 


' (1973-75) 




Afghanistan /- 


263 


234 




Algeria 


221 


87 


' ^ -61 


Ethiopia 


220 


" .190 


' -14 


Iran • 


sr 


185 


+ 2 


1"^ 




156 


.^42 


Jordan 


143 


79 


-45 


Lebanon " 


44 


20 


/-54 


Libya 


99 


106 ' 




Mali 


267 


146/ 


^ -45 


Morocco % ? 


'< ^^272 


- ^ 213 




Niger 


303^ 


. 169 




Senegal 


142 


186 




Sudari , 


102 


150 ' 


: +47 


Syria ' 


. ,315 ' 


241 ' 


^-24 • 


Tunisia j . 


"v ^216 


• 184 


-15 


Upper Volta 


193' 


180 


f - - 7 



Q ')urc€: U.S. Pept, of A^iAo Utufe. , 
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Only two of the sikteen countries-Senegal and Sudan-boosted per 
capita graiil output significantly. By irrigating and cropping more 
land, these Iwo countries' overcame the effects of marked land degra^' 
(dalion in sortie of their regjons and, nearly, matched the average global 
improvem^rit rate. In two other desert countries— liran and libya— 
grain production per person held its own ove^ the last q.uarter cen- 
tury. But in the remaining twelve countries, per capita grain output 
deflinfed. In some cases the decline has been modest, but in Algeria, 
iraqV Jordan, Lebanon,. Mali, and Niger, per capita production fell by 
•at lea^t 40 percent between the periods 1950-52 and ^973-75. In none 
of the countries showing , declines was much grain-producing land 
shifted into non-food crops during these years-a ghift that would 
explain ^tbe fall. In sqme,* however, sizable are^s are devoted to export 
. crops such as cotton or peanuts. ^ ' 

When per capit-? 'food output within a country falls-, coi:isumption 
fails commensurately (with^ declines usually, rationed not 1>y need but 
by income), imports rise, or both. While data' on the actual tood- 
' Consupiption trends among variou$ income groups within the desert 
^ countries are not ^vailabl^, "evidence of chronic 'and widespread un^ 
dernutrftlon among the poor can be found in nearly all. Moreover^ 
an increase in the dependence of*pt\any of these countries on outside 
food sources is readily documented. • ' - - • 

Because of* poor national food- prod uction^ records '^(and^ in, a few 
countries, soaring net incomes accruir\g from oil wealth), nef grain 
imports into tlvese sixteen countries have more than'tripl'ed over the 
last fifteen years, rising from ap anriual average of 2.5 million tons=^ 
in 1961-63 to ar^ average of 7.6 million {onS*in thte years 1975-77.^ 
(See Figure 1.) ^Algtria and Lebanon already import half or more* of 

^heir total grain supply, as does Saudi Arabia (a desert country ex-. 

* eluded from the list because dafa on its grain prodiJction is ihade-' 
quate). Despite its intensive irrigation development, Egypt is also 
growing heavily dependent upon gram imports, ' 

Vyhile different arid regions h^ve different agrkultural prospects and 
potentials, desertification reduces^^jresent and future food produc- 
*-^'"herever it occurs, ft undercuts the benefits of agricultural* in- 
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figure 1: Net Grain Imports Ih{d Sixteen 
Desert Countries, 1961-1977 . 



1977 
(prelim.) 
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vestments and can create poverty-producing wastelands even in coun- 
tries that, ju^ig^d by aggregate national statistics, appear to be making 
rapid agricultural g^ins. Cojicentrating investments in "choice" areas 
and development benefits in the hands of a -privileged few can givd 
a country a veneer of progress iha*. blocks widespread environmental 
deteriorfction^and social (iisintegratien from view. - h 

The state.of underdevelopment itself usually indicates 4he presence., 
of resources and' produc^fTve pjotential now wasted. In a nurpber of 
desert co^untries, for exafeple, water resources are far from fully ex-.^ 
^loited At the same *me, the physical availabijity of undergrounds 
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or river waters can not automatically be equated wi^h irrigation~po- 
tenlial, sometimes the costs of water developntent outweigh fhe^fe- 
sulling ber\efits Furthermore, waterlogging, -saljnity, and the spread ^5 
of water-borne diseases are common perils of irrigation in arid lands. 
^ Kf^f rice 'prcyects in West Africa, for example,, have created nevy. 

habitats for sChistcTsomiasis parasites.^o » * , 

Beyond unused irrigation potential, arable lands remain unplowed in ^ 
a few desert areas. Fertile areas are being opened to farming, for ex- 
ample, as a xesult of the current international campaign against river 
blincTness (oncl\ocerciasis), fear of^which^has kept portions of West 
Africa's river valleys unoccupied. In other desert regions, howev^, . 
such as Northwest India and many part§ of Afr-ica^and the Middle 
Ea^l, farming has already been extended to areas wh^e rainfall is 
fickle and soils are highly erosive. , Good husbandry in these areas 
will, if anything, require reducing the cropped area. . " , 

* In the wake 'of the Sahelian drought and other tragedies of the early 
seventies,^ development specialists ' rightly focus tneir^ attentions cfn 
the unexploited food-producing potential of the and zones and on 
the possibility that;.^^Q]XLe- now-destitute areas could becohie bread- 
baskets. Even as the, reforms and investments essential to such de- 
velopmenf are identified and implemented, hojyever, some basic in- 
fluences on the future food situation in desert lands jnust be held 
in^mind. • ^ - 

Most of these lands will never be irrigated and, while'^ubKtantial prQ^- 
duction gains coul4 be' realized in many de^rt countries, no tech- 
nology within sight could sustain progress in dryland' grain farming 
compa/able to that enjoyed in moister zones, in recent years. Researcn 
priorities within the.arfa 2ones hay^b^en ^yewed.tov^ard .the develop- ' 
ment. of profitable export crops, and untfl recently woftdwicle re- 
search effprts have reflected mainly .the needs of farmers in temperate 
zones. But more fundamental constraints on. dryland yields may. exi^t, 
heavy fertilization is productive Only wh^ soil moistur^ is' high. 
Even in the United States, the average yield of wheat— which is growa *** 
mainly on semi-arid lands—has increased by^onlyjtwo- thirds over the 
w^PjY^»generation while the per-hectare 'yield of corn— whichr is grown 
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mainly where rainfall is abundant-has tripled. No less skilled or pro- 
gressive than the Iowa corn farmer, the Kansas wheat farmer must ^ 
" sfhiply work with drier soil. Indeed, wheat yields have risen by scarce- 
'ly a third in recent decades in Qanada and Australia, two other agri- * 
culturally advanced countries .that produce whq^t und^r dry condi- 
' tions. In contrast, where wheat is grown undef high ramfall (as it 
' is in Western. Europe) ^or under irrigation (as in Pakistan and Mex- 
' ico) impress'^ive advances h^ive been acTtieved. ^ . * 

^Demography as well as production influences the food outlook in 
^deser't countries. Although undernutrition mainly results from themaU 
distribution of income rather than from an absolute shortage o( f^ocl, 
its e^teri^j^^ easily multiply if population growth far outpaces agfi- 
' cultural growth. Sometimes, a whole nation's economic progress can 
be undermined as foreign exchange-is soaked up by rising foot! ijn- 

ports. ' ' 

' * * , 

Populations in many arid regions, have, in 'the context of the t^e'ch- ^ 
" nqiogies jn use there,, alr^dy reached the ecqlogical danger point- 
as the breakdown ot traditional fallow cycles and the'^read of desert:^ 
like conditions make all too cUar. In fhe arid, overgrazed areas di- 
rectly on the fringes of deserts, popula^ons must, virtually all ana- 
lysts agree, be stabilized ioor\ if further, disaster and desertification ^ 
are to be skirted. As Australian demographer John'C. Caldwell writes 
' of the Sahefian zone nomads, '^heir way ofiife is^wrthout question, 
^ being fmperiled by their growth in numbers. "^"^ 

' Some .observers conclude tha't^^ population growth in ^ae more po- 
tentially 'productive semi-arid farming zones is not^K iiriportantMSSue 
^ince considerable production gains could be achieved on these lands 
using known tedhnologies. What those who so reason overlot>lc is 
the tremendous demographic momentum created by the c^tomely 
. hi'gK birth rajes and the predominance of young peopl,e <^rndny; 

desert countries. today. In eight of the sixteen desejt* counti^'^ ana- 
. lyzed,. populations afe now growing at 3 percent or"n>6re annUally- 
a growth rate that, if sustained, would bring population increases of 
O Jrteteenfold or. ipore within a century. ' ' ' 
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^ "No less siiiUed or progressive^han 
the lovva corit farmer, the Kansas 
wheat farmer must simply^work with 
/drier soil." 



Sm^ll families do not usually become the norm' unless the s6tial amd 
economic climate is such that parents 'perceive an' economic advantage 
in fertility c9ntrol and unless most/hildfen live to become adults. Yet, 
in the desert countries as elsewhere, simply to wait hopefully for de- 
velopment to precipitate a fall in the birth fate is to court ecological 
disaster as well as to jeopardise the health of the millions of !ow« 
, income women without access to family planning services. Even in a 
context of rapid and eauitAle economic deveTopment, the demo- 
graphic transition to smaller f^amilies is likely— in tne absenc^f spe- 
cial efforts to reach people, with -family planning services— to take 
decades or lort§er. Unfortunately, however, the desert countries have 
as a group, been singularly slow to implement the goal" agreed upon 
at the NT.' World Population Conference- prpviding all people 

with the ktiowledge^^d the ineans.to plan their families.' 



Brightenihg the food prospects of the desert lands wifl require arrest- 
ing and reversing desertification rapidly. It will entail implementing 
rural agricultural reform and distributing the fruits of .development 
more equitably. It will also require slowing .population growth. In 
the absence of such progressVeconomic and nutritional deterioration 
in many desert countries will continue. If i( does^ those individuals 
and countries able to afford it will buy their food on world markets, 
others will make do as best they can. ^r----^ 



Social Causes and Social Solutions 
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An ecological phenomenon, desertification is a human problerh 
pie cause it, people suffer its consequences, and only people can 
rg^erse it. Any schemes for enhancing the productivity of desert lands 
must, therefore, be grounded in an understanding of the cultures and 
economic predicaments of desert dwellersr-and in .the recognitior\ that 
people undermine their own futures or>ly when they see no alter-* 
„ native. . >^ . ^ ^ . * 

In the« present^ institutional context, >vhat is essential .to the short- 
term survival of the individual who lives cm arid lands often flies in 
O icfe of what the long-teg;n survival or society dictat^. For ex- 



ample nomadic families or cUns nee<f laree numbers of-ammak lust 
to meet their basic needs for milk and milk products— generally tneir 
28 P"^^^P^' foods To these pwple. surplus livestock represent an in- 
vestment. They also provide drought insurance . when "the rains 
.fail, some animals'caq be sold off quickly, and. sine? some ammab 
are bound to die during a drought, owning, a large herd is» protection 
aeamst a toul loss Similarly, the individual fa'nner may have little 
'Choice but. to plow up high-risk marginal *fields. \ields on the better 
farmlands may be inadequate to feed the local populace and may even 
be falling a^^publ&o'n pressures or the extension of cash cropping 
undermine traditional faflowing custbms. Moreover, mdividyaf p>ar- 
enls in' desert landLnaturally place a premium on Urge families be- 
ca^use family death^are frequent ind ^iz a children are needed to tend 
herds, ga ther wood, and rarry water. * 

A better future for the people of the arid lands, then, depends upon 
forsaking a sy^stem in which the pursuance of personal aspiratiorCs en- 
courages social suicide for-« system in which those working to better 
their oysn lot are also furthering the long-term welfare of soaet^. Lve- 
stock will have to be valued for its quaKty rather than'its abundance, 
farmers will have to be suppjied with the knowledge and equipment 
they need to erow enough food for all on the best-suited lands with- 
out running down these lands' long-term fertility, and the advantages 
of small families will have to be perceived by all couples. * 

s ? * , 

A successful new "order 'along these lines wilFalmost certainly involve^ 
wronomic cooperation between those in the arid zones and those m"* 
Cities or in regions with more mgferate climates. An invvard flaw of 
resources, information, and goodsro^^he desert edges is essejitiai to a 
new order tfiere. equally essential, in turn, is the oujjvar'd shipment 
of meat an^^ather agricaltural products. But such cooperation must 
be based on a more just division between aqd wkhm regions tf the ' 
.benefits of trade than has qsuajly beep made. What is more, exports 
from the desert lands-wh^ch *cfen provide the resources needed for 
* economic development-must co-exist . with, rather than replace, a 
self-reliant, equitable, and environmentaflly sound food- production 
* Q ^"^^ distribution system. 



Faced with the compelling need .for a rotiical transformation of hfe 

on the desert margins, some anal>'5ts oversimpLf>' and fail to address 

the fundamental predicamem Some governments. se«ng the deteno- 

r*tioh of grasslands, are determined to settle nomads at almost any 

cost Watching the ubiquitous. goat destrov trees, shrubs, and grasses. 

a fev, 'ecologists advocate kilLng off ihis hardy, well-adapted animal 

in and lands As y>ater becomes scarce, local leaders' demand thaf, na- 

tiidnal governments or mterrxatjonal aid agenoes dig v^ells. but are 

unwilling to control the stze of local herds and the access of livestock 

to the pastu?^ surrounding a new well 
« 

In the desert, as, elsewhere, planners have much to learn from the 
plants, animals, and culfUres that have withstood centunes of extra- 
ordinarily adyers« environmental conditions. If the ecological balance 
historically maintained j?y most nomadic groups was rather wretched, 
predicated as it was on high human death rates, these people used 
the life- defying desert remarkably rfe<our^efuUy. In popular myth^U 
9Sy. nomids are often pictured as aimless w^derers. But in fac 
nomadic movements nearly always harmoraze with the seasonal 
rhythm of climate and plant life. They are geared to ^^ermit animab 
to find adequate forage throughout tne ye^ and to permit the re- 
growth of grazing lands. ^ ^ ^ ' 

A return to an earlier histoncal age is no more desirable .t^an likely. 
The harsh, natural selection that underlay nomadic systems m the 
past IS no longer ethically acceptable to most people today. In any 
case.qrudimentary inodern medicine has tricklea into the an<J zones , 
well ahead, of advanced agricultirral technology, helping to push"* 
down deatK rates Moreover, natiorul boundanes now divide natural 
ecological zones artificially and restnct the traditional movements qf 
nomadic groups, while the spreai^l of sedentary agriculture further 
limits migrations. In an effort to keep the nomads from being 
squeezed* into the 'desert, the government of Niger in Wdl set a 
northern boundary of legal cultivation. But the north war^ advance 
of farming, set back only temporarily by the years of sovere drought, 
has continded al! the same. Today, farming takes place on sites at 
^--^ ''00 K[ometers past the legal limit and is practiced illegally in 



the ' protecfted zone by both no^x^dic groups and others moving up 
from the south," 

30 ' . 

Although many traditional nomadic practices are no longer viable, 
adopting some modernized versipn of the nomadic way of Ufe may be 
the only way that those in the arid desert fringed can safely exploit 
these areas' protein-producing potential. Regional minagement 
schemes, in which clan leaders regulate grazing and migratory move- 
ments according to natural conditions and the advice of rangV>6pecial- 
isfs. represeiit^e possibility. Such systems would ideally retain much ' 
' of the flexibility of nqpoadic ways while also permitting the apptTca- 
tion of modern methc^ls to improve livestock quality. Once grazing 
was under control, wells and pasture improvements ifould ^e intro- 
duced with less chance that their long-run effects would be twisted. 

More specifically, one t^ossible approach would be to establish large 
herding cooperatives ot the sort Jeremy- Swift, a British specialfeT^r* 
^ pastoral development, has proposed for Somalia. Cooperativesjcpuld^ 
combine ecologically souna management with both economic'^prog- 
ress and social security for the nomads. Writes Swift: 

* Pastoral cooperatives would be an appropriate form of 

organization to take on some 6i the functions gf tradi- 
^ ' tional pastoral society, such as the regulation of graz- 
ing, security against loss of animals, regulatiorc of con- 
flicts over land use, ^nd making investments in The Jand. 
Pastoral cooperatives would also be aij appropriate ve- 
hicle for taking itne slate to the nomacfs and for making 
their views and vri§hes known to the state, a channel of 
two-way commufScation that is needed particularly dur- 
ing a phase of rapid transformation of the sort now .^'^ 
• ' starting in Somalia.^* 

; . 

^ A key to the success of any livestock scheme is the reduction of herd 
sizes According to some specialists, the number of grazing animals 
maintained ifx the Sahel up to 1972 ai;id 1973, as the tengthy drought 
reached its climax, was ^t least double what the zone's ranges can 
sustain without damage. The drought cut animal numbers^ steeply. 
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but not ^i^iYott;gh to put grazing and grasses back into balance. Yet , 
numbers 'deceive, if animal numbers v/ere maintained at ha\^ the 1971 
level and modern mana^gement techniques were implemented, tKe 31 
region's output of meat and milk could easily be double the 1971 
level." - ' - 

This somewhat paradoxical formula reflects the nature of livestock 
growtn. Roughly half the food consumed by a grazing animal is re- , 
quired just fbr physiological maintenance, another fourth is required 
•largely for reproduction, and the final fourth goes into milk produc- 
tion, growth, and fat storage. Any cutback in feeding forcedly the . 
depletion of pastures is mostly at the expense of these final functions. ^ 
Or course, the benefits of a rnore' ef£icier\J. grazirfg system that em- 
phasizes productivity over herif^^numbers .caj\ be realized only if val- 
uable livestock products are at the same'^merput within consumers' 
reach .And herd reductions will be permanent only if the people in- 
volved understand the need for change, participate in the decision- 
making process as change is carried out, and see a genuine opp>orturt- 
ity for a better life in the new order. ' 

Improving farming in the sedentary zones is as crucial to arresting 
desertification as controlling grazing is.* Agricultural progress is es- 
sential not only to provide food, employment, and income to, the 
mounting populations of these areas, but also to halt t)ie destructive 
spread of cultivation onto pasturelands. In past ^decades, n)ost re- 
search and investmen,t hi arid-zone agricukuxe pertained to the pro- 
duction of cash crops like totton and peanuts for exp>ort, or revolved 
around large-scale irrigation schecrtes intended to bring desert regions 
under intensive production X)f food or fiber. Simple suDsistence farm- 
ers, growing millet or sorghum for family consumption and trade 
with i)omad% or urbanites, have frequently been neglected— with sorry 
consequences for the land. As political scientist Michael F. Lofchie 
describes the situation in Africa, "Decades of over-concentration on 
N^xport cultivation have left, the continent's f6od-producin^ regions 
&adly undersupplied with infrastructure, deprived o^ government 
services, desperately short of capital for development, and technolog- ^, 
\r;iUy7 pre-feudal. As a result, any attempt to improve Africa's food- ! 
I- n Vicing capability will need to concern iifself with a fundamental 
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structural transformation of the rural economV- " But, as Lofchie goes 
on to note/ shifting governmental priorities toward food crops and 
32 : extending the benefits of the development process to more people 
involve more than technical decisions. "Policies which have the po- 
tential to undermine the established economic primacy of the export 
sector would run directLy counter to the' large and powerful array, of ^ 
social groups which have a stake in' the profitability of the export 
economy."^* 

♦ Export crops, a principal source of foreign exchange for many arid 
countries, can be one key to economic progress. But if tn?i^ expanded 
cultivation ia not accompanied by careful land-use planning, and if 
a^major shaje pf the inc6me they produce is not earmarked for the 
betterment of rural economii and social prospects,, the lot of the rural 
poor may deteriorate an^environmental stresses intensify. All too 
often, the foreign exchcinge and taxes collected from ^port crops 
wind up mainly supporting bloated government bureaucracies and 
iKe^luxurious lifestyles of the urban elite. ' 

In 'tnany dryland farming areas, population growth prohibits a re- 
, turn tp the ecologically sustainable fallow or rotation systems onc^, 

^ used with success The only alternative i^.to adopt new cropping sys-. 
lems that minimize ejosion and that employ ^crop rotations, water- 
conserving techniques, animal manures, green manures, f^d, where 

^ moisture permits, perhaps chemical fertilizers. Such sustainable dry- 
land-farming techniques have been developed and pi;oven effect ivje 
in Israel, Australia, the Soviet Union, >the United States, and. other 
countries. Indeed, Iheir use could be enhanced if agricultural,? tech- 
nologies and experiences were exchanged among developing "xdun- 
tri^essra generally neglected form of technology transfer. Near the 
^y of Kano in semi-arid nofthern Nigeria, for Example, ecolcJgically 
fiound methods of continuous cropping that involve the heavy appli- 
cation of human and animal wastes to the ^fields have evolved, and 
th^se practices could well prove workable in other areas.^^ 



As agricultural modernization is^ pursued, governments and aid 
agencies need to watch carefully the evolution of land-tenure patterns 
^ and to insure that tl\e social goals of development are not undercut 
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"Populations cannot be protected 
against ipmine over the long run unless 
everyone shares in the benefits of < 
agricultural modernization." '^ 



by the concentration -of landholdings and production benefits in the • 
, hands ot a few. Land in many arid regions is still allocated by tradi- 
tional tribal criteria; but as land becomes more scarce or when its '^'l 
value sudden y jumps after it is irrigated, traditional -tenure patterns '^'^ 
begin^to break down If ' development" entails the emergence of huge 
mechanized, ^irrigated farms owned by wealthy individuals or cor- ' 
^ I poration^as It now does-in and northern Mexico-then the welfare 
oi large numbers oC people may actually be worsened under the guise 
of progress. .5 5" <= 

In addition to improved agricultural methods; tree-planting programs 
are urgently needed nearly everywhere that dryland agriculture is' • 
practiced. In the U.S. Great Plains, the thousands of winSbreaks that 
were planted during and after the 1930s helped stabilize a system 
that once thceatened to become a permanent- dust bowl. Besides re- 
ducing wind .erosipn around fields and, in some circumstances sta- 
bilizing sand dunes, tree-planting programs can also help relieve the 
critical shortage of firewood that now plagues every arid region m 
the developing ^orld. 2';,. i o m . 

A major goal of afJ lands development must be to prepare people' 
and .economics to live through the inevitable droughts without trau- ' 
mas. Famines in ihe deserts are not simply climatically-induced dis- 
asters; they are social phei^omena, resulting when climatic extremes 
affect vulnerable populations. Accordingly, as populations in' 
drought-prone, areas grow in the absence of widely .shared rural de- 
velopment, the ftumber of people susceptible to famine, grows as 
well.^" . • ,• - ■ ° 

Improving local grain-reserve facilities in desert regi'ons.can help tide- 
people over during years of poOr rainfall, just as better crop-surveil- ' ' 
lance and reporting mechanisms can expedite the flow of outyde aid 
to regions where crops fail. But populations cannot be protected 
against famine over the long run unless everyone shares in the bene- 
Hts- of agricultural modernization and unless the development process - 
creates employment opportunities for all. When only some members 
of society enjoy risiQg prosperity and economic security, others who 
lapk^access to land, improved tec)inologies, or jobs may starve at the , 
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whim of nature Hence, protection against famine is not a simple 
technological problem; its success depends upon the broad shape of 
J4 national development and ( the character of prevailing socioeconomic 
institutions. ' 
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A problem as awesome as desertification has not gone unnoticed by 
scientists, by directly affected people, and .by some governments. For 
decades scientists have warned, that disasters were brewing in the 
deserts; but their warnings failed to spur the political changes essen- 
tial to solutions. Individuals vyho Rave witnessed environmental de- 
terioration and have felt its impoverishing impact on thfeir lives have 
had no choice but to act in the interes^t of their own survival. Prob- 
ably every national government in the desert areas has sponsored 
programs to combat one or another aspect of desertification. Most 
such ettorts, however, have been too scattered or too weak to reverse 
widespread degradation. 

Some striking: success stories do exist. Much of Israel's Negev Desert 
which has suffered thousands rf^ years of overgrazing and deforesta- 
tion, IS now productive and prosperous as a result of innovative ir- 
rigation practices improved dryland farming, and controlled grazing. 
Lhm^, which, like JsraeL has b^en uncommonly successful at mo- 
bilizing people to accomplish common goajs, has halted deteriowtion 
and boosted productivity in many of^ts huge desert areas.^^ Algeria 
Iran, Somali^, and Sudan are among the countries that have recently 
initiated larp-scale programs to restore their environments. Plans are 
now being laid for an internationally funded region- wide agricultural 
devdopment program in the Sal^elian countries of West Africa. 

That 'massive efforts to protect and enhance the productivity of the 
world s arid lands make good econonaic. sense has been well estab- 
lished. By U.N. estimates, cumulative degradation of rangelands and- 
non-irrigated farmlands has held their combined annual produc- ' 
tivity more than $12 billion below its potential level," if damages^ 
due to waterlogging and salinity are added, the yearly losses total 
nearly $16-billion. Fortunately, as Ha^ Dregne, a leading analyst 
ofarid land agriculture, has Emphasized, few of the degraded areas 
have passed the point of no return. In most, wise management ca^ 
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restore most if not 'all of the land's' procUictivity. FurtHermore, ac- 
cording to U,N. calculations, apti-desertincation investments in the 
$400 million- per-y ear range worldwide would yield a handsome fi- 35 
nancial return. ^2 ■ ^ . 

Both the costs of desertification and the benefits of combatting it entail * 
much more, of course, than losses or gains in agricultural out'put.^For 
some -people, a decline in^e quality of the land means a decline in 
the quality of the diet ancCnence, means chronic ill health* By reduc- 
ing a region's opportunities for productive employment, desertifica- 
tion can create "ecological refugees" who must lea,ve their hon)elands 
in search of a livelihood— and who swell the ranks of migrants gather- 
ing in th& cities of fh^ developing world. The loss of agricultural op- ^ 
portunities equals' th^ ''loss of opportunities for economic growtn; 
and, when lands are so degraded that they cannot be recovered, a na- ^ 
tion.*s natural asset? have been permanently reduced. * 

The negative environmental trends called desertification are wide- 
spread, , long-standing, and, in maAy areas, accelerating. T+ie tech- 
nologic needed for reversing them are for the most part already 
available. Many essential programs and policies, tanging from land- 
quality monitoring to land-use planning' from the development of 
new cultivation methods to the planting of trees, are 'summarized in 
the "Plan o£ Action to. Combat Desertification" to be adopted by the 
1977 U.N. conference. The conference organizers have, -in fact^. ejn- 
phasized the technical and financial feasibility of arresting desertifica- 
^tion every where 'With in ,^\generat ion- 

Too commonly lacking, however, is a political commitment to the re- ^ 
versal of desertification commensurate with the, size of the challenge. 
>Faced with immediate crises— farrtines, strikes, and political intrigues- 
governments find it/difficult to deVote substantial resources to com- ^> 
batting a seemingly long-term and nearly invisible* problem like ^co- 
logical deterioration. TJtiey are especially reluctant, to do so when a 
shift. in national priorfties and investn^ent patterri's goes against the , 
short-term personal interests of powerful, ejites. Governments that 
procrastinate too long,^ however, inay one day be f^Ted, by events to 
^'jj *hat their deteriorating agricultural landscapes are mirrpred in 
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deteriorating social and economic conditions. The varied consequences 
of desertification— undernutrition and famine, . unemployment and 
3^ migration, deepening poverty 'and human dfesperation-are neither 
' distant nor invisible, . ' ■* 
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